Abstract The Householder transformation-norm structure function in 2 L vector space of linear algebra is introduced, and the edge enhancement for remote sensing images is realized. The experiment result is compared with traditional Laplacian and
Introduction
Matrix decomposition of linear algebra is applied widely in signal processing [1] . In recent years, orthogonal decomposition in L 2 vector space of linear algebra such as Gram-Schmidt, Givens algorithms are introduced into remote sensing data feature extraction according to the specialties of remote sensing spectral information and a fair result is derived [2, 3] . In this paper, the Householder triangle decomposition algorithm is applied to the analysis of remote sensing data and keeps the norm the same. The gray value recorded in the remote sensing data can be regarded as a vector. For a pixel, the dimension of the vector is equal to the number of the bands; while for a band, the dimension of the data is the number of pixels. Pixel vector can be expressed as [4] :
where i and j are subscripts of the pixel location; and k represents dimension, which is the number of the bands. Similarly, data of the whole band can be treated as one vector:
where p is the pixels of the full image. For example, if the size of the image is
represents the number of the bands. The base vectors are not the same in different denotement systems. For a vector with k dimension, one base vector is a unit matrix whose dimension is k ; and if a full image is regarded as one vector, although the format of the base vector is the same, the dimension equals the size of the total pixels of the image.
Mathematics of H-N algorithm in L 2 vector space
x , is defined as [5] :
Householder transformation is a kind of linear transformation, put forward in the end of the 1950s by Householder, which is an efficient method for computing orthogonal matrix [6] . For vectors a and b, reflect a to b, getting ( ) P b a , and then reflect a to hyperplane Householder transformation belongs to data selfadaptation transformations. The minimum norm solution is used as a restriction in the course of the transformation and this transformation is a norm preservation operator when reflecting a vector. In mathematical expressions, this is called the theory of norm invariability of the Householder transformation. Given three random vectors: x, y and b, the relational expression is always satisfied:
Since the covariance is composed of the sum of the results, Eq.(4) actually develops the covariance invariability of b Q , which is the norm invariability of the Householder transformation.
2 Processing procedure and result of remote sensing data H-N transformation 
From the above definition, we can see that H is determined by the unit vector v. In n dimension linear space, for any vector a, select a unit vector I, let * s = a I, the corresponding mirror unit vector is: 
